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During the last 30 ysars, gipnt tndustrial centers have been developed on the
heretofore uninhabited expanses the extreme north with the result that the pop-
ulation hes inocreased tenfold. ”

In oconection with these changes there is an urgent need to study the accli-
matization of the peoples who have popnlathd these territories. In 1946, the
Academy of Medical Sciences included this problem in the plan of the Institute of
General and Public Hygiene.

To plan this stuly, the institute, with the aid of the Main Administration
of the Northern Sea Route, dispatched an expedition to the Arctic in 1946, The
oexpodition included Professors I. A. Arnol‘'dl and V. V, Yoefromov, and Assistant
Profesgor Kandror. Investigations were carried on in the Arctic at a mmber of
inhabited points along the shcre of the Kara S»a. The material-collected and the
obssrvations made by the expedition pprmit zertain Preliminary generalizatioms.

The Arctic climate has certain characteristics which affect the humen organ-
1ER. These charascteristics are inolemency, ohangeability, high relative humidity
with & lov absolute humidity, strong blizzaxd wvinde, and frequent fluotuations of
barametric rressure.

At Dickeon Islaud, the maximum direct solar radiation occurs at neonday ard
amounts to 1.42 calortes per minute per square centimster. In the North, diffused
radiation plays a more important role in solar heat tham in southern'latitides, {for
ozample, the Crimea) chiefly because of the increased fime, thin slouda which diffuse
Tediation energy readily anmd because of a high snow albelo, i.e., of refiected
radiation, which reaches 91 percent. DJiffused radiation constitutes 67 percent of
the total amount of solar hoat. a
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Actinometric observations have esteblished the presence of a largs amount
of ultraviolet rad.ation in the :vtmoephers. The population realizes the di- .
ologicel importance of these raye. We noticed that at midnight of the polar
dey, vhen the miats are dispersing, mothers awaken their children and take them
out of doors to expose them to the action of wltraviolet raya, Accorranied by
& high sncy albedo and a considerable tremsparency of the atomsp.ere, the large
number of vltraviolet raye csuse a strong glers which in the spring gives
hunters snd fishermen so-called snow blindness resembling the olsctroophthalmlie

sncountered among weldera.

The amcunt of solar heat in the polar dey is relatively high, but & con-
glderabie partof it ia sxpenied in melting snow and’ ice. Conseqintly, from
the viev point of convective heat, the ailect ic small, Permsirost covers nine
tenths of the Arcticterritory, the scils of which have an lncreased ecidity and
ars poor reflsctors of heat. These fhres fsctors sreate an invariable nogstive
radiation and are the cause of the low average annual temperature of the atmee

sphere,

Arcticclimats is not uniform. Individusl climatic regions differ sharply
in their meteprologicel complex and in atmospheric phencmena.

At Dickdon Island the sun disappears on 11 Hovombar asl reappears on 1 Fe-
bruary - while at Igarka the polar night lests only 8 days, from 18 to 26 D -
cember. In the Arctic the limits of temporature fluctuation detween day and night
and summer and winter sre iess than in other latitules ani the arumal tamperature
range 16 characterized by the abeence of a sharply pronounced minirum in winter
and mar{mum in summer. For example, in Yalutek the temperature falls to minus’ 70
degroes centigrade in the winter, while in the Arctic the minimm ie aroumd
minus %50 degrees:; The cold pole is oot in the Arctic but in Verkhoyensk, in north-
eastern Siveria. In the southern »art of Yakotsk, the temperature rises to plus
40 degrees in the summer, and in the Arctic mly to plus 16 or 18 degrees. In
August, the wvarmest month in the Arctic, the average temperaturs 18 approximately
plus 3 degrees, amd at-Dickson plus 5.1 degrees.

Although perioiical changes in Arctic temperatures are not great nonperiodical
changes are extraordinarily marked as a result of the novemsnts of weases of wara
and ccld air over the earth's surface. At Dickson a case is recorded, wheore, in
the course of & singls dey, air temperature changed 22 degrees in 10 hours. In
Yakutek, freeres generally ocour with calm weather. On the other hand, <freeczes
4n the Arctic, although less intensive, are accompenied Uy a sharp blizzard wind,
Frequent mists, espscially in the summer, are another characteristic of Arctic
clixite. The mists are a result of the combination of low temperatures with high
relative humidity. The average annual relative humidity is 81-88 percent. At

‘ Dickeon, as many a8 20 days in the month of July are misty, and in summer the mists

are very heavy.
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The enov blanket foims early. On the Dickson Island, snow laste for 266 days
and reachas a depth of 30-32 centlmeter s Snowstorms cccur moat frequently from
November to April and consist mainly of blizzards, during which extremely fine
povlery enov pemstratas clothing ani indrces ckills. winl velocity reashes 30

or more meters per second.

The polar night i characterized by a number of factors which have a tonic
offect cn the crgi_ism. These factors are the electrical comdition of the ctmo-
ephere (the strong aeroionization), the ozonization, and the brillian% Northern
1ights which are an unusual and magnificent spectacle that alvays inspires Arctic
workers. The videspread traumatism during Arctic operations can be explained in
part by the phenomena of refraction of 1light rayse.

During the last )0 yerrs a very interesting phonomencn has been chbserved in
the Arctic especially in the western section, namely, the alvent of warmer weather.

-2 -

mo SECDE

L- Sanitized Copy Approved for Release 2011/09/19 : CIA-RDP80-00809A000600270401-



Sanitized Copy Approved for Release 2011/09/19 : CIA-RDP80-00809A000600270401-6

R

SECEET

peant
4 fa G 0 b

The influence of Arctic ciimate on man, the degree cf his acclimetization,
kis well-being, his psychovhyeiologicel cormditlon, and his health were studied
by means of gquestionnaires and selective interrogations of a greup of Arctic
workers on Dickecn Island and at Slobodskiy Bay. The majoprity of Arctio workers
examined came from the northernregions of the USSR, chiefly from Siberiz. The
others came from the ceniral area and only & few from the southern regions.

We were able 10 establish that acclimatizallon and & loag life under Arctic
conditions is posesidble for immigranta. But it should be noted thet this expectancy
cannot be accepied as equally applicebls to all groups of arrivala. The groups
must be differentiated according to two factoras: (1) place of former residence

. {climati~ zone), and (2) individuse) peychophysiological characteristics. The
scolimatization of peoples of thenorthern regions Siteris) of the USSR 1s the
most effective, that of immigrante from the central zone is leje so, and Linally,
that of soutberners is extremely complex.

The work-rest schedule in the Arctic ie determined by climstic conditions to
a greater degree then in continental USSR, The scheduls of work or watoh hours
chenges four times & year depemding upon rotaticn of the sun; the polar day, the
polar night and the transition periods. During the polar day and the polar night
werk hours are established by Moscow tims. During the traneitional periods they
are get by Arctic tims to take advantage of maximm natural light for better
working conditions. During each of these changes, a certaln psrtod ie necessary
for readjusting to the new work-rest schedule. As a rule, new arrivals in the
Arctic do not _have a regular sleeping schedule. It takes from oné to one and a
half years to establish a schedule that 1s relatively regular, But for the
majority of the population, the schedule still differs in the course of the polar
dey and the polar night. 4s a rule, the Arctic worker sleeps more during the
polar night than during the polaer day. Work is not uniform in the different
seasons and 1s usually more intensive during the course of the polar day.

An exceptionally important role in acclimatization is played by the psycho-
physiological characteristics of Arctic workers, for example, excitability, un-
sociability toward fellow collectiwe workers, etc. Under Axctic conditions,
feet freeze at work even in the surmer because: of the permafrost layer. The so-
called actiw layer does not exceed an average of 40 centimeters at Dickson; as
a result, workers often wear felt boots in their workshops even in the summertime.

Kolkhoz brigades and individual trader-trappers engege in hunting and fish-
ing. At the trade-hunting stations in Slobodskiy Bay we examined these trader-
hunters who track fox and hunt seal in winter and fish and hunt deer in summer,
The trader i1s almost always subject to the dangers of the severe Arctic climate.
He makes 40-50 kilometer treks in the winter, traveling by dog sled fram trap
to trap, guided only by his sensesn.

Among the common 1llnssses encountered in the Arctic it is poseible to iso-
late- a number related to specific local conditions. Traumata are important
both as to frequency and seriousness. Although traumatiem may occupy first
place, the sericusness of the 1llness 18 less due to the selection of healthy

- paople for work in the Arctic. In the case of wounds healing fakes pleca;
vithout festering, by primery contractiion. Purulence occurs slowly, but re-

parativa nrocegses ars eluggish,

There 15 a high rate of appendicitis which is believed dve to consumption of
canned goods. vhich is widespread in the Arctic. Arthralgia, due to conditions
created by the permmfrost end changeability of climate, conatitutes about 13 per-
cent of the diseases examined. Arthralgia often attacks without causing fever or
visible change in the Joints.
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The distribution of grippe, especially in hesvily populated arsas, is
almest anclogous to ite distribution in continental™ USSR. EHowever, there
is a plight decressse in grippe cases during the poiar night and a relative
increase during the polar day. On the individual peninsulas and in sparsely
populated localities thexre is no grippe. 1. is caused entirely by ocatkct
with new arrivalu at which time gripve epidemics spread faet ard without
complicaticis. Dus to svlection of personnel, diseases of the cardiovas-
cular system sre rare, as ls tubercviocsis. In connsction with certain dime
eason; steady improvement and even cures have been noted after a atay in the
Ardtlc. For example, relapses did not occur with malarial cases. Certain
doctors {Sinmskiy, Novodsrzhin) also noted curss of chromic colitis and &
nuwber of other disosses of the gastrointestinal tract.

Scurvy, formerly the scourge of Arctic vorkers, 1s encountsrsd very
rarely now in thickly populated points. The characteristic form of illnses
. for the srctic is now Sehypovitsminosis. It 18 accompanied by infection of
~—%he ordl cavity resnlting in gingivitis, lopsening ol ths teeth, and detexrio
ration of the enamel. Csaries appear rapidIy in teeth and sometimes are of a
gangrenous nature. In a number of cases, ceries are accumpanied Dy pyorrhes
alveolaris. The spread of this diseass can be 1aid presumably to the popalad
tion's demand for dsmineralized snow water which lacks mdcroorganisms, ealt,
ard particularly, fluorins,

A conatderadle increase in tepeworm infections has been noted, due possidbly
%o the eating of raw foods (stroganian, sugudat), Certain kinds of fish'gye -
¢ wsAdubtedly helminth carriers. Determination of their forms wiil be the task
of subsequent investigations.

Complaints of short-wirdedness and rapid heartbeat, -3pecielly during the
polar night, are widespread, chiefly among newly arrived Arctic workers. It is
Possible that the etiological factors of short-winledness are due to an inade-
quate oxygen eupply an a result of decreased hemoglobin in ths blood ani &
decrease in the gquantity and size of red corpusdles which takes place during
the polar night. Subsequent investigation may dissclose ths nature of this
phenomenon.,

Of the Arotic workers we examined, abcut 17 parcent hed suffered from frost
bite at om time or another.. Rickets is the disease most prevalent among children.
Nostalgia or longipg for continental USER is a widespread phencmenon. Eifzhty per-
cent of the Arctic vorisrs admitted having epelds of nostalgia, They experience
a foeling of elation when the sun first appears after the polar night, but this
soon changes to & feeling of derression. When they go- to work however, the
noatalgia disappears.

With proper organization of work and rest periods, and with the croation of
satiafactory housing, dietary and living coniitions, the Arctic climate can
Frova to be beneficial to the organism. The severe weather fortifies a man,

VWhat are the sxternal human factors whicn determine ths conditions of
acclimatization and sanitation for the Arctic worker?

The constant populati.n turnover is undoubtedly a factor which camplicates
work in fwproving village sanitation. The dwelling area on Dickson Island
18 not great., Of special interest is the high temperature (26-28 degrees)
mmintained in the dwellings which has a harmful effect. It weakens the organ-
ism and, hencs, should be corrected.

. The lighting system should be recrganized with the polar night especially
in 3dnd, Saearchlight-type 11lumination fo.- thas streets and house lamps with
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uitraviolet redifation would improve sanitary conditions, Experiments with ' [
guartz lamp irradiation during the polar night have disclosed a sharp ircrease
in hemogldbin. : ) _ o

F)

Special importance 1g attached %o the questicn of radial heating for
dvellings and plante with & view to establishing a thermal balance. An analysis
has shown that the diet is adequate in calories, up to 4,000 for an adult, but
not quite satimfectory in quality. It 1s menotonous, coneisting mainly of cammed
goods with no fiesh vegetsbles, An inwertiation shovld be made of the types of
clothing and the comditions under vhich they are worm. )

The work-rest scheduls must have a defindts rhythm for the course of the
entire year. To praserve a normal physiclogical rhytim, and to bs indeperdent
of elimatic factors and changes from the polar day to the polar night i poseidle
and practicable.

The special conditions of the Arctic call for original work by the public
health services. Requests for medical aid n the Arctic are ..ore than double
those 1n continental USER. From far “distant cormere they write "you feol
better when there is a medical worker in the collective.”

What are the prospects for further investigation? The year 1947 witneeses
the beginning of the second stage of the investigations. Spscific problems
concerning the acclimatization process are being studied. Some of these probdlems
required experimentation in special chambers, in leboratories, amd in clintos.

For 1947 and for the Fourth Five-Year Plan, there are a number crr.importa.nt
specific problems whose study is essential in the solution of the acclimatization
problem in the Far North,

A list of scme of the problems to be studjed includes: the camparative nature
of the microclimate of the eastern and western sectors of the Arctic from'the .
point of view of its influence on the organism; the work-rest-sleep schedule for
the polar night, the polar day, and the transition periods, and the preparation
of mn sfficient schedule in conformity with the physica! ani mental as ecte of . q
labor; the basic physiological dlscomfort, with a view to discovering the dy-
namices of acclimatization and medical imwprovement, the reaction of the thormo-
regulatory system, the pulmonary and ceriiovascular systems, and others; the
sanitary features of inhahbited localities; anl the medical analysis of natural
comliticns and of housing resources.

Also, the sanitary plamning of enterprises, port installations, ard the
culturd services network; the sonstruction of water and sewerage syatems; tho
elaboration of methods of msing microplsments to mineralize and enrich demineral-
ized snow water; 21e eleboration of types and systems of polar-night 1llumination
andl the testing of daytime lighting; the microclimate of dwellings, the reason
for the high temperature maintained in them, and the latter's effect on residents;
the hygienic nature of the Arctic climate in connection with clothing and the
design of efficient typee of dress; the role of negative rediation in heat loss
by the organism; the importance of radial heating and of evecial types of cloth-
ing in the establishwent of a heat balance; the diet of warious groups of the
population; tha vitamin nseds of the Arctic population, both native and immigrant;
helminthiasis and the consumpticn of raw food; diseases of immigrant and pative
peoples in the various zones; the etiology of appeniicitis; the etiology of -
rickets in children and prophylactic measures; the characteristics of the spread
and course of epidemic diseases in the Far North; and the Arctic mode of life
from a hygienic point of view. %

The study of acclimatization of the population will be a strong weapon for
Soviet mastery of the Arctic.
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